Export of PfSBP1 to the Plasmodium falciparum Maurer's clefts.
The human malaria parasite Plasmodium falciparum exports determinants of virulence and pathology to destinations within the host erythrocyte, including the erythrocyte cytoplasm, plasma membrane and membrane profiles of parasite origin termed Maurer's clefts. Most of the exported proteins contain a conserved pentameric motif termed plasmodial export element (PEXEL)/vacuolar transfer signal (VTS) that functions as a cleavable sorting signal permitting export to the host erythrocyte. However, there are some exported proteins, such as the skeleton-binding protein 1 (PfSBP1) that lack the PEXEL/VTS motif and that are not N-terminally processed, suggesting the presence of alternative sorting signals and/or mechanisms. In this study, we have investigated trafficking of PfSBP1 to the Maurer's clefts. Our data show that the transmembrane domain of PfSBP1 functions as an internal signal sequence for entry into the parasite's secretory pathway and for transport to the parasite plasma membrane. Trafficking beyond the parasite's plasma membrane required additional N-terminal domains, which are characterized by a high negative net charge. Biochemical data indicate that these domains affect the solubility and extraction profile, the orientation of the protein within the membrane and the subcellular localization. Our findings suggest new principles of protein export in P. falciparum-infected erythrocytes.